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Abstract 



no impurities by removing cation such as calcium 
ion, magnesium ion, etc., and anion such as chlorine ion, eta, in the water. 

CONSTITUTION.'The ultrasonic humidifier comprises an atomizing water tank 1 in an ultrasonic humidifier 
body 1 01 , a supplywater tank 1 04, an ultrasonic vibrator 103 in a lower part of the! tank 1 , a flovving route 2 irt 
a lower patft of ^fe-^nk ?0*; and a reverse osmotic film in thi route 2 switch is closed; : 

humidifying mist is generated by an operatidn of the vibrator 103. Since the mist is diffused in a room to reduce 
humidifying water in the ta n k 1 , the water is 
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Machine Translation of JP 7-293953 



[0001] . The utilization field on the industry. This invention 
concerns ultrasonic wave humidifying machine which removes the 
anion of calcium ion which is included for the humidifying water 
and positive ion such as magnesium ion and chlorine ion, [0002] . 
Conventional technology. Recently, there is a problem which 
contaminates the indoor by the white powder adhering to the CRT of 
furniture and television, in the case of the humidifying by the 
ultrasonic wave humidifying machine with the height of health and 
social interest for the sanitation. It is due to appear as a white 
powder it discharged it with the air that hardness components such 
as calcium and magnesium which are included for the humidifying 
water atomized and moisturize the water in the indoor, and the 
water evaporated. Especially, humidifying method for not 
discharging the impurity has been required in the indoor with the 
computer room isoelectron equipment. [0003] . The composition 
shown until now in ultrasonic wave humidifying machine of this 
species in the ffi open B§ 54-34540 public information was general. 
It explains, while it refers to figures of 8 on the following and 
the composition. [0004] . At the bottom of tanks of 102, in 
humidifying machine main body of 101, tanks of 102 by the 
atomization of the water is established, as it is shown in figures 
of 8, and ultrasonic vibrators of 103 which atomize the water are 
installed, and it is connected with the oscillation circuit which 
is the drive output source of the vibration that equipped the the 
ultrasonic vibrators 103. Over aforesaid humidifying machine main 
body of 101, water tanks of 104 in which the valve opens, when the 
water of tanks of 102 consists under the certain quantity, have 
been established. Then, in the upper part of aforesaid tank of 
102, there was atomization room of 105, and 77^ which sent the 
air by using of the air course from humidifying machine main body 
of 101 and air suction mouth of the lower to atomization room of 
105 as intermediary, was established, and it was fixed at the 
bottom in humidifying machine main body of 101. And, the outlet 
for blowing the air including the water atomized in atomization 
room of 105 in the upper part of atomization room of 105 
humidifying air out has been established 0 then, ion-exchange 
resin tank of 106 has been established in the downward of aforesaid 
water tanks of 104. [0005] . In the superscription composition, 
it is supplied in ion-exchange resin tank of 106, while the water 
in water tank of 104 is adjusted in the feed valve, when the water 
which is sufficient for water tank of 104 first of all is put in, 
and when it is carryinged for the fixed position of humidifying 
machine main body of 101. Cation-exchange resin and anion exchange 
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resin are being filled in ion-exchange resin tank 106. Humidifying 
water which passed ion-exchange resin tank of 106 positive ions 
such as calcium ion and magnesium ion which are included for the 
humidifying water are exchanged for hydrogen ion of cation-exchange 
resin, and it is exchanged for the hydroxide ion of anion exchange 
resin, anion such as the chlorine ion is satisfied in tanks of 102. 
The particle size the mist of the water of about 5~50 urn is 
formed ultrasonic vibrator of 103 in atomization room of 105, when 
it is made to vibrate at 1. 7MHz frequency output from oscillation 
circuit, and this passes through the outlet by 77^, and it will 
be blown out in the indoor. The white powder the water evaporates, 
because positive ions such as calcium ion and magnesium ion are not 
included in blown mist, does not remain. [0006] . The problem in 
which the invention intends to reach solution. In ultrasonic wave 
humidifying machine with the removal means of anion such as calcium 
ion of such conventional humidifying water and positive ion such as 
magnesium ion and chlorine ion, there was a problem that the ion- 
exchange resin had to be changed periodically, and the exchange 
capacity of ion-exchange resin is about 1 month, and the generation 
of the white powder is prevented. [0007] . In the long term in 
water channel between water tank and atomization tank in ultrasonic 
wave humidifying machine main body reverse osmosis membrane that 
this invention solves the superscription problem and that anion 
such as calcium ion and positive ion such as magnesium ion and 
chlorine ion does not penetrate removal performance of calcium ion 
it installs install and positive ion such as magnesium ion and 
anion such as chlorine ion. It is made that the ultrasonic wave 
humidifying machine in which to prevent the generation of the white 
powder throughout the long term, because it continues, in crossing, 
is possible is offe.red to be the first purpose. [0008] . The 
second purposes are to offer the possible ultrasonic wave 
humidifying machine of increasing the humidifying quantity by 
increasing the flow rate of humidifying water that the anion of 
calcium ion and positive ion such as magnesium ion and chlorine ion 
was removed. [0009] . The third purposes are to offer the 
possible ultrasonic wave humidifying machine of controlling the 
flow rate of humidifying water that the anion of calcium ion and 
positive ion such as magnesium ion and chlorine ion was removed at 
the fixed quantity. [0010] . The fourth purposes are to offer 
the possible ultrasonic wave humidifying machine of supplying 
humidifying water that the anion of calcium ion and positive ion 
such as magnesium ion and chlorine ion was removed in proportion to 
the humidifying quantity in the atomization tank. [0011 J . By 
draining the water including anion such as calcium ion and positive 
ion such as magnesium ion and chlorine ion as a concentration 
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water, the fifth purposes are to offer the possible ultrasonic wave 
humidifying machine of the continuity of the performance of reverse 
osmosis membrane throughout the long term. [0012] . By storing 
humidifying water that the anion of calcium ion and positive ion 
such as magnesium ion and chlorine ion was removed in demineralized 
water storage tank the sixth purposes. There is in offering the 
possible ultrasonic wave humidifying machine of forming humidifying 
water that the anion of calcium ion and positive ion such as 
magnesium ion and chlorine ion was removed in spite of the 
operating state of the humidifying machine. [0013] . Means for 
solving the problem. With the ultrasonic vibrator that equipped in 
ultrasonic wave humidifying machine main body and atomization tank 
established in this ultrasonic wave humidifying machine main body 
and removable water tank and in the aforesaid atomization tank, the 
first means for achieving the first purpose of this invention was 
made to be the composition which established reverse osmosis 
membrane in distribution channel of humidifying water between 
aforesaid water tank and aforesaid atomization tank. [0014] . 
And, the second means for achieving the second purposes were made 
to be the composition which established pressurization means of the 
humidifying water of aforesaid water tank it adds add and in water 
tank for supplying aforesaid reverse osmosis membrane between the 
aforesaid atomization tank with the humidifying water in write 
first means. [0015] . And, the third means for achieving the 
third purposes were made to be the composition which established 
feed water pump for supplying the aforesaid reverse osmosis 
membrane between aforesaid water tank and aforesaid atomization 
tank with the humidifying water by write first adding means. 

[0016] . And, the fourth means for achieving the fourth purposes 
it was added to write first means, and it was made to be the 
composition which established watercourse switching means for 
linking for the aforesaid reverse osmosis membrane with water-level 
detection means and aforesaid water-level detection means in the 
aforesaid atomization tank. [0017] . And, the fifth means for 
achieving the fifth purposes were made to be the composition which 
connected the concentration water storage tank with the 
concentration side of the aforesaid reverse osmosis membrane 
between aforesaid water tank and aforesaid atomization tank by 
write first adding means. [0018] . And, the sixth means for 
achieving the sixth purposes were made to be the composition which 
connected demineralized water storage tank with the desalination 
side of the aforesaid reverse osmosis membrane between aforesaid 
water tank and aforesaid atomization tank by write first adding 
means with concentration water storage tank for the concentration 
side of the aforesaid reverse osmosis membrane. [0019] . Action, 



3 



By the composition of the first means for doing above mention of 
this invention, humidifying water in water tank penetrates the 
reverse osmosis membrane by the gravity. Anion such as calcium ion 
and positive ion such as magnesium ion and chlorine ion is the 
results which that that the reverse osmosis membrane is penetrated 
this time removes possible calcium ion of the humidifying water and 
positive ion such as magnesium ion and anion such as chlorine ion 
is possible. [0020] . And, humidifying water in water tank 
penetrates the reverse osmosis membrane by the composition of the 
second means by the pressurization means. It is possible that that 
anion such as calcium ion and positive ion such as magnesium ion 
and chlorine ion penetrates the reverse osmosis membrane this time 
removes possible calcium ion of the humidifying water and positive 
ion such as magnesium ion and anion such as chlorine ion. By using 
the pressurization means, it is the result which to increase the 
flow rate of humidifying water which penetrates reverse osmosis 
membrane is possible. [0021] . And, humidifying water in water 
tank penetrates the reverse osmosis membrane by the composition of 
the third means by feed water pump. It is possible that that anion 
such as calcium ion and positive ion such as magnesium ion and 
chlorine ion penetrates the reverse osmosis membrane this time 
removes possible calcium ion of the humidifying water and positive 
ion such as magnesium ion and anion such as chlorine ion. By using 
feed water pump, it is the result which to control the flow rate of 
humidifying water which penetrates reverse osmosis membrane at 
certain quantity is possible. [0022] . And, water-level 
detection means in the atomization tank detects the lowering of the 
water-level in the atomization tank by the composition of the 
fourth means, when the ultrasonic wave humidifying machine is 
driven. By supplying in the post-atomization tank which penetrated 
the reverse osmosis membrane in proportion to the humidifying 
quantity, because distribution channel switching means established 
with the interlock to it in the distribution channel of the 
humidifying water opens, humidifying water in the water tank is 
possible to supply humidifying water that the anion of calcium ion 
and positive ion such as magnesium ion and chlorine ion was removed 
in the atomization tank. It is a thing. [0023] . And, it is the 
result which that the performance of reverse osmosis membrane is 
made to continue throughout the long term is possible by the 
composition of the fifth means by draining the water including 
anion such as calcium ion and positive ion such as magnesium ion 
and chlorine ion as a concentration water. [0024] . Of and, 
humidifying water by the composition of the sixth means by storing 
humidifying water that the anion of calcium ion and positive ion 
such as magnesium ion and chlorine ion was removed in demineralized 



water storage tank, that calcium ion and positive ion such as 
magnesium ion and anion such as chlorine ion were removed in spite 
of the operating state of the humidifying machine. It is the 
result which that it is created is possible. [0025] . Practical 
example. The following and first practical example of this 
invention are explained, while it refers to figure of 1. [0026] . 
Still, example and identical part append the identical number until 
now, and the description is omitted. Reverse osmosis membrane of 
3 have been established at the upper part of ultrasonic vibrator of 
103 in atomization tank of 1 and distribution channel of 2 of the 
humidifying water of lower of water tank of 104. [0027] . The 
pressure of number 10kg/cm2 was required, when the water was 
purified until now by the reverse osmosis membrane, and it became 
possible that the water was purified by the pressure of lkg/cm2 or 
less in recent years as a result of material development of the 
reverse osmosis membrane. [0028] . By passing reverse osmosis 
membranes of 3, as it is shown in the figure, anion of calcium ion 
and positive ion such as magnesium ion and chlorine ion, etc. is 
removed the humidifying water. [0029] . In the superscription 
composition, the operation is explained the following. The 
humidifying mist arises by the work of ultrasonic vibrators of 103, 
when the humidifying operation switch is made to be ON. In passing 
through distribution channels of 2 from water tanks of 104, because 
humidifying water in the atomization tank decreases by blowing the 
humidifying mist out in the indoor, the humidifying water is 
supplied in atomization tank of 1. There are reverse osmosis 
membrane of 3 in the middle point of distribution channel of 2. 
Though the water penetrates reverse osmosis membranes of 3, anion 
such as calcium ion which dissolves in the humidifying water and 
positive ion such as magnesium ion and chlorine ion can not 
penetrate reverse osmosis membranes of 3. Therefore, anion such as 
calcium ion and positive ion such as magnesium ion and chlorine ion 
is not included for humidifying water which penetrated reverse 
osmosis membranes of 3. [0030] . It is possible to use the water 
according to ultrasonic wave humidifying machine of the first 
practical example of this invention without impurities such as the 
anion of calcium ion and positive ion such as magnesium ion and 
chlorine ion like this for the humidifying. [0031] . Still, in 
the practical example, reverse osmosis membrane was illustrated 
plane, and it ^s reverse osmosis membrane plane rouleau state 
reverse osmosis membrane surface area large little calcium ion 
positive ion magnesium ion chlorine ion call 3;. There is no "C£>. 

[0032] . Next, second practical example of this invention is 
explained, while it refers to figures of 2. Still, example and 
identical part append the identical number until now, and the 
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description is omitted. [0033] . Helical spring of 4 have been 
established at the upper part of ultrasonic vibrator of 103 at the 
lower of atomization tank of 1 and water tank of 104 in reverse 
osmosis membrane of 3 and water tank of 104. [0034] . By passing 
reverse osmosis membranes of 3, because the humidifying water is 
being impressed by helical springs of 4 in order to show in the 
figure, anion of calcium ion and positive ion such as magnesium ion 
and chlorine ion, etc, is removed. [0035] . In the 
superscription composition, the operation is explained the 
following. The humidifying mist arises by the work of ultrasonic 
vibrators of 103, when the humidifying operation switch is made to 
be ON. In passing through reverse osmosis membranes of 3 from 
water tanks of 104, because water tanks of 104 are being 
pressurized by helical springs of 4, the humidifying water supplies 
it in atomization tank of 1. [0036] . It is possible that the 
water according to ultrasonic wave humidifying machine of second 
practical examples of this invention without impurities such as the 
anion of calcium ion and positive ion such as magnesium ion and 
chlorine ion like this is used for the humidifying, and by raising 
the pressure of the water which and, supplies reverse osmosis 
membranes of 3, it is possible to increase permeable water 
quantity. Therefore, it is possible to increase the flow rate of 
the humidifying water by ultrasonic wave humidifying machine of 
second practical examples of this invention. [0037] . Still, 
though in the practical example, helical spring is utilized as a 
pressurization means, there is no, until that the similar effect is 
obtained, even if humidifying water in the water tank is impressed 
using weight such as the weight, is said. [0038] , Next, third 
practical example of this invention is explained, while it refers 
to figures of 3. Still, example and identical part append the 
identical number until now, and the description is omitted. 

[0039] . Reverse osmosis membrane of 3 and feed water pump 5 have 
been established at the upper part of ultrasonic vibrator of 103 at 
the lower of atomization tank of 1 and water tank of 104. 

[0040] . By passing reverse osmosis membranes of 3 by feed water 
pump 5, as it is shown in the figure, anion of calcium ion and 
positive ion such as magnesium ion and chlorine ion, etc. is 
removed the humidifying water. [0041] . In the superscription 
composition, the operation is explained the following. The 
humidifying mist arises by the work of ultrasonic vibrators of 103, 
when the humidifying operation switch is made to be ON. 
Simultaneously, by feed water pump 5, in passing through reverse 
osmosis membranes of 3 from water tanks of 104, the humidifying 
water is supplied in atomization tank of 1. [0042] . It is 
possible that the water according to ultrasonic wave humidifying 
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machine of third practical examples of this invention without 
impurities such as the anion of calcium ion and positive ion such 
as magnesium ion and chlorine ion like this is used for the 
humidifying, and by raising the pressure of the water which and, 
supplies reverse osmosis membranes of 3, it is possible to increase 
permeable water quantity. And, it is possible that feed water pump 
5 supply reverse osmosis membranes of 3 with the humidifying water 
in the fixed pressure. Therefore, by ultrasonic wave humidifying 
machine of third practical examples of this invention, it is 
possible to increase the flow rate of the humidifying water, and it 
is possible that the humidifying water of the more and more fixed 
quantity is supplied. [0043] . Still, though in this practical 
example, the gear pump was used as feed water pump, it is not 
limited to this, and it is possible that the similar effect using 
the pump of what kind of type is obtained, if it is the result 
which to impress the humidifying water is possible. [0044] . 
Next, fourth practical example of this invention is explained, 
while it refers to figures of 4. Still, example and identical part 
append the identical number until now, and the description is 
omitted. [0045] . Reverse osmosis membrane of 3 and solenoid 
valve of 7 have been established at the upper part of ultrasonic 
vibrator of 103 at the lower of water-level sensor of 6 and water 
tank of 104 in distribution channel of 2 and distribution channel 
of 2 in the inside of atomization tank of 1 and atomization tank of 
1. [0046] . The structure of water-levels sensor 6 and solenoid 
valves of 7 is shown in figures of 5, By passing reverse osmosis 
membranes of 3, as it is shown in figures of 4, anion of calcium 
ion and positive ion such as magnesium ion and chlorine ion, etc. 
is removed the humidifying water. [0047] . In the superscription 
composition, the operation is explained the following. The 
humidifying mist arises by the work of ultrasonic vibrators of 103, 
when the humidifying operation switch is made to be ON. The water- 
level in which water-level sensor of 6 lowers is detected, because 
humidifying water in atomization tank of 1 decreases by blowing the 
humidifying mist out in the indoor. Solenoid valves of 7 are 
linked with water-levels sensor 6. In passing through reverse 
osmosis membranes of 3 from water tanks of 104, because solenoid 
valves of 7 open, when humidifying water in atomization tank of 1 
decreases, the humidifying water is supplied in atomization tank 1. 

[0048] . Open ing, solenoid valves of 7 become the release 
condition in the circuit, when the water-level of humidifying water 
in the atomization tank lowers, because water-level sensor of 6 is 
in order to show in figures of 5, float switch. By passing the 
solenoid valve the humidifying water in the release condition, 
solenoid valves of 7 store it in atomization tank 1. The circuit 



closes, when the water-level of humidifying water of atomization 
tank of 1 rises, and solenoid valves of 7 are also closed. 

[0049] . < <Unparseable Text>> The humidifying water does not 
overflow the atomization tank, because the time in which the 
watercourse switching means has closed is long, when there are 
small humidifying quantities, and it is possible to supply the 
atomization tank with the humidifying water in proportion to the 
humidifying quantity. [0050] . Still, though in this practical 
example, float switch is used as a water-level sensor, it is not 
limited to this, and there is no, until that the similar effect is 
obtained using water-level sensor of other system of water-levels 
sensors of the electrode style, etc. , if it is the structure which 
opens the solenoid valve of distribution channel of the humidifying 
water, when the water-level lowers by the detection of the drawdown 
of the atomization tank, is said. [0051] . Next, fifth practical 
example of this invention is explained, while it refers to figures 
of 6. Still, example and identical part append the identical 
number until now, and the description is omitted. [0052] . 
Concentration water storage tank of 9 has been established at the 
upper part of ultrasonic vibrator of 103 at the lower of 
atomization tank of 1 and water tank of 104 for concentration side 
8 of reverse osmosis membrane of 3 and reverse osmosis membrane of 
3. [0053] . By passing reverse osmosis membranes of 3, as it is 
shown in the figure, anion of calcium ion and positive ion such as 
magnesium ion and chlorine ion, etc. is removed the humidifying 
water. Simultaneously, concentration water that the anion of 
calcium ion and positive ion such as magnesium ion and chlorine ion 
is concentrated is stored in concentration water storage tank 9. 

[0054] . In the superscription composition, the operation is 
explained the following. The humidifying mist arises by the work 
of ultrasonic vibrators of 103, when the humidifying operation 
switch is made to be ON. In passing through reverse osmosis 
membranes of 3 from water tanks of 104, because humidifying water 
in the atomization tank decreases by blowing the humidifying mist 
out in the indoor, the humidifying water is supplied in atomization 
tank of 1. Simultaneously, concentration water that the anion of 
calcium ion and positive ion such as magnesium ion and chlorine ion 
is concentrated is stored in concentration water storage tank 9. 

[0055] . It is possible to use the water according to ultrasonic 
wave humidifying machine of fifth practical examples of this 
invention without impurities such as the anion of calcium ion and 
positive ion such as magnesium ion and chlorine ion like this for 
the humidifying. And, the performance of reverse osmosis membrane 
can be kept throughout the long term, because that calcium ion and 
positive ion such as magnesium ion and anion such as chlorine ion 
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adhere on the surface of reverse osmosis membrane of 3, because 
anion such as calcium ion and positive ion such as magnesium ion 
and chlorine ion is stored as a concentration water, can be 
prevented. [0056] . Next, sixth practical example of this 
invention is explained, while it refers to figures of 7. Still, 
example and identical part append the identical number until now, 
and the description is omitted. [0057] . Demineralized water 
storage tank of 11 has been established at the upper part of 
ultrasonic vibrator of 103 at the lower of atomization tank of 1 
and water tank of 104 for concentration side 8 of reverse osmosis 
membrane of 3 and reverse osmosis membrane of 3 for concentration 
water storage tank of 9 and desalination side 10 of reverse osmosis 
membrane of 3. [0058] . By passing reverse osmosis membranes of 
3, as it is shown in the figure, anion of calcium ion and positive 
ion such as magnesium ion and chlorine ion, etc. is removed the 
humidifying water. Simultaneously, concentration water that the 
anion of calcium ion and positive ion such as magnesium ion and 
chlorine ion is concentrated is stored in concentration water 
storage tank of 9, and the demineralized water that calcium ion and 
positive ion such as magnesium ion and anion such as chlorine ion 
were removed is stored in demineralized water storage tank of 11. 

[0059] . In the superscription composition, the operation is 
explained the following. The humidifying mist arises by the work 
of ultrasonic vibrators of 103, when the humidifying operation 
switch is made to be ON. The humidifying water is supplied in 
atomization tank of 1 from demineralized water storage tank of 11, 
because humidifying water in the atomization tank decreases by 
blowing the humidifying mist out in the indoor. In passing through 
reverse osmosis membrane of 3 from water tank of 104 in spite of 
the operating state of the humidifying machine in demineralized 
water storage tank of 11, the humidifying water is supplied. 
Simultaneously, concentration water that the anion of calcium ion 
and positive ion such as magnesium ion and chlorine ion is 
concentrated is stored in concentration water storage tank 9. 

[0060] . It is possible to use the water according to ultrasonic 
wave humidifying machine of sixth practical examples of this 
invention without impurities such as the anion of calcium ion and 
positive ion such as magnesium ion and chlorine ion like this for 
the humidifying. And, it is possible to store the humidifying 
water in spite of the operating state of the humidifying machine in 
demineralized water storage tank. And, it is possible to carry out 
the humidifying in spite of the operating state of the humidifying 
machine in calcium ion and positive ion such as ~? tf irV 
and humidifying water that anion such as chlorine ion was removed 
by storing humidifying water that the anion of calcium ion and 
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positive ion such as magnesium ion and chlorine ion was removed in 
demineralized water storage tank. [0061] . Effect of the 
invention. The removal according to this invention of calcium ion 
it installs install and positive ion such as magnesium ion and 
anion such as chlorine ion in water channel between water tank and 
atomization tank in ultrasonic wave humidifying machine main body 
the reverse osmosis membrane in which anion such as calcium ion and 
positive ion such as magnesium ion and chlorine ion does not 
penetrate, as it is clear from the practical example of the 
superscription. The ultrasonic wave humidifying machine with the 
effect in which to prevent the generation of the white powder 
throughout the long term, because the performance is kept 
throughout long term, is possible can be offered. [0062] . And, 
having ultrasonic wave humidifying machine of the possible effect 
of increasing the humidifying quantity by increasing the flow rate 
of humidifying water that the anion of calcium ion and positive ion 
such as magnesium ion and chlorine ion was removed, can be offered. 

[0063] . In addition, having ultrasonic wave humidifying machine 
of the possible effect of controlling the flow rate of humidifying 
water that the anion of calcium ion and positive ion such as 
magnesium ion and chlorine ion was removed at the fixed quantity, 
can be offered. [0064] . In addition, having ultrasonic wave 
humidifying machine of the possible effect of supplying the 
humidifying water that the anion of calcium ion and positive ion 
such as magnesium ion and chlorine ion was removed in proportion to 
the humidifying quantity in the atomization tank, can be offered. 

[0065] . In addition, having ultrasonic wave humidifying machine 
of the possible effect of the continuity of the performance of 
reverse osmosis membrane throughout the long term can be offered by 
draining the water including anion such as calcium ion and positive 
ion such as magnesium ion and chlorine ion as a concentration 
water. [0066] . In addition, possible by storing humidifying 
water that the anion of calcium ion and positive ion such as 
magnesium ion and chlorine ion was removed in demineralized water 
storage tank, of forming calcium ion and positive ion such as 
magnesium ion and humidifying water that anion such as chlorine ion 
was removed in spite of the operating state of the humidifying 
machine. The ultrasonic wave humidifying machine with the ankle 
can be offered. 
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